Relevance of sexual dimorphism to regulatory T cells: estradiol promotes IFN-gamma production by invariant natural killer T cells.
Mechanisms accounting for gender dimorphism during immune responses are still poorly understood. Since invariant natural killer T (iNKT) cells exert important regulatory functions through their capacity to produce both T helper 1 (Th1) and Th2 cytokines, we addressed the question of whether these activities could be modulated by sexual hormones. We found that in vivo challenge with the specific ligand of iNKT cells, alpha-galactosylceramide (alpha-GalCer), induced significantly higher concentrations of interferon gamma (IFN-gamma) in the serum of female than in that of male mice, while interleukin 4 (IL-4) production was not modified. In support of a crucial role of ovarian hormones in this phenomenon, a significant decrease of serum IFN-gamma concentrations occurred in ovariectomized females, in response to treatment with alpha-GalCer, while orchidectomy affected neither IFN-gamma nor IL-4 serum concentrations in males. The implication of estrogens in this selective enhancement of IFN-gamma production by iNKT cells was demonstrated by (1) the increased alpha-GalCer-induced IFN-gamma synthesis by iNKT cells upon both in vitro and in vivo exposure to estradiol and (2) the abolition of the sex-linked difference in alpha-GalCer-induced IFN-gamma release in estrogen receptor alpha-deficient mice. These results provide the first evidence that estrogens influence iNKT cells leading to this gender dimorphism in their cytokine production profile.